Quantifying Changes in Urban Tree Canopy Cover and
Land Surface Temperature to Understand Their Impacts

on Neighborhood Throughout Richmond, California N
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Abstract Study Area
Wi

th the aim of improvingair quality and mitigatingincreases land surfacetemperatur€L.ST), the city of \
Richmond Californiaandpartneringorganizationsaveplanted35000treesoverthe pastdecadeGroundwork
Richmond GR) alocalpartner hasapproximatel22000treeplantingopportunitiedo furtherincreaséhe urban
treecanopy(UTC) This projectutilizeda multiresolutionapproachoy leveragind.andsat ThematicMapper
(TM), Landsat8 OperationalLand Imager(OLI) and Thermalinfrared Sensorn(TIRS), and PlanetRapidEye

satellitamageryo quantifytheimpactof GroundworkR I ¢ h mweepladtiag campaigngHistoricalanalysisf City of

Richmondbetweerl985and2015revealedhat a 6% increasen impervioussurfaceareahasbeenaccompanied g)fg‘mgg

by anaveragehangen LST of 6° F betweerR015andthe 30-yearmean CurrentanalysigjuantifiedUTC cover wndc%t Rke)gional
ar

for 2015and 2017 Combiningthesefindingswith socioeconomi@and demographicata,disadvantagedree
deficienineighborhood#hat aresusceptibléo highlandsurfacaemperaturegereidentified The resultsof this
project will help Groundwork Richmond determineif they are achievingcanopy coverageand locate
neighborhood#hat couldbenefitthe mostfrom increasedreennfrastructureLastly,educationainaterialsvere
producedhatcanbeusedduringGroundworkR I ¢ h mecanvds8isgampaigng educatehelocalcommunity
aboutthe benefitof treesfrom ascientifiqperspective

Objectives
4 Assessand comparpatterns 4 Locate socioeconomically 4 Provide Groundwork Richmond
of land cover, socioeconomic disadvantaged areas that are alsowith educational materials e l |
data and land surface vulnerable to increased LST and incorporating project results to WS
temperatures lacking urban canopy ggﬁgﬁtg Lc;ctzilece:cs)mmunlty behind the Landsat5 TN Landsat 8 OLTIRS  Planet RapidEye Constellation
(30m res.) (30m res.) (5m res.)

Methodology

Historical & Current
Land Classification

Supervised classification was
performed on Landsat and RapidE
Imagery to detect changes in urba
canopy cover.

Socioeconomic Analysis &
the Incorporation of Other Data

Socioeconomic factogime
Incidents, property values, and
poverty levels, as well as zoning
districts were compared to the
spatial distribution of current
urban tree canopy cover.

Land Surface Temperature Social Vulnerability Index

All analysis were combined to
produce a social vulnerability
Index map that located
disadvantaged, heat vulnerable,
and undetreed areas that
could benefit the most from
future tree planting campaigns

Landsat imagery was atmospherica
correctecandmanipulated to make a
normalized difference vegetation inde
(NDVI) layer. NDVI was used to derivs
an emissivity layer that was then
converted to land surface tempera

Impervious surface layers were
derived via unsupervised classificat]

to assess accuracy of supervis
classifications and to detect ch
In urban development.
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Conclusions Project Partner
O Area covered by impervious surfaces has increased by 6% between 1985 and 2015. Groundwork USA
© Average difference in temperature between 2015 aneytex 8@ean is 6 degrees Fahrenheit. Groundwork Richmond

® Change in urban tree canopy cover between 2015 and 2017 is inconclusive.
5 Social vulnerability index highlights communities that aretrasaersocioeconomically disadvantaged, and vulneradi€am Members
to high heat exposure, thus making them areas that could benefit the most from for fplamgrigeeampaigns.
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